Page 1 of 1 



a9)H*B<«w (J p) <i2S> ^ H # ^& ^ (A> <)i)N>iifa!«i'nd^ 

#^^-250731 







PI 




HO 1 L 29/78 




HOIL 29/78 6 6 2H 








d53C 








a£A^9s64 FD 19 n) 






mymA 


591077450 
















SILICON IX INCORPORA 








TED 




0 8/3 6 7, 51 6 
















*@ <US) 




2201 
























iJ^h^J*r/X5»^->3-h 12891 



















(54) BMH«)i&»3 ie^>!/^-'^'^^'^r>«si:^E^,i*>J^5fe^fl^^fe^.^>5:af^fO$PET 



(57:. ii^iff] 

n. i^-^g^^bg*^8^tt>n*^:i35^liiaisn4. tjiisi 




http://www4Jpdl.ncipi.gojp/Tokujitu/tjcontenttmsapdlW0000=21&N(M^ 11/17/2004 



Page 1 of 1 



1 

mma3:m i sjssiw k-.-o rrsggj: *? <)f6<.»ua 
lijia;St'*sti^©§ii^*^8iifa r 'J h ^jiscck^w miz 

f 1 iCia$S<I>MO S F E T. 

[ii*«3] fn2MOSFET*iii'ft<ii'e©2 

^r^Sgli f^ii^Jf 1 tCta?g<^>MO S F E T, 

<f f ^ icffig 3 n?c 'TA^ nm'&WK m b « mtz 

gria K-^* > h iSecJ: 4>iSi^|iisa|? 1 !»ggs© K-M 
OS FETo 

3!i»-:>fiirja-fejKic-«fefc^i«{cfeT:fja*:5=^ WWTS* 

la^CMOSFET. 

[ 6 ] |ijiar;V JrSA^ Sila K 'J 7 h pi^S, 

liiga5j<-7' ■{ %m. &i>'i8tajSi'^g!;i$«'i5s^tc,fc -^trK 

♦) li«n«> C i t r «S**^4 iTsaSSOMO S F 
ET. 

[ igj}^ 7 ] I5iaf '^P ir@J!>i. miM^ A^mccf 
http://www4.ipdl.ncipi.go.jp/tjcontenttms,ipdl?N000()=21 
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1 ®SSo?wla h jSit J: 0 fc:^* t->Bijta.l^ ! j« 

3(aa<8©MOSFET, 

[^*^9 ] wias«,>jgtt^(i>^tsso'i3ta K 7 

h ^iSEAi . X f if + >> ^PgiDt^i CC}f5s£$ C i -5:4? 
^ttiA^im 1 tciia$g(Z>MO S F E T. 

10 OSFET. 

1 1 ] ^W&^.^^S7iMa>w$^. Htiia h u 
> ^ © 2 - - sp^ic^-r ^> J: iSrlt €>n* C i * 
• "i^iair^^siSjKrancga^wMosFET. 

lig«:Sl21 laiSf-^^fgAi. KfflHx>?^o?je 
4{Cia$J(^)M0SFET. 

[ig*^ 1 3 ) Wwi^^f'-<wm^. pia-f> ifs© 

20 4 cc:ia$S<3c:'M0 S F E T, 

[ itim 1 4 : fiiasf^'^" imy- . fit, ^ '^^^%<!> 

3fei^8tciia$S«.MOSFET. 

\wm 1 5 ) iJ5ajic»cfii^ic^>c-?iSt,^ r- T'-srw 

fl!>MOSFET. 

[ 11 jRJS 1 6 ) irsffif (, »«i^^^^<c:-?*i > r - ^4: w 
$nfcwsss*i. H?sarJi'*s*»&iiT?>nraSW*»ns 

30 C i ?:4f as i T ^BiS*^ I 4 (Ciaw<C'MO S F E T. 
3 (CSa««!>M OSFET. 

[ itim 1 8 ] litia-iz ji-*^, ^wtx 7.\vA 

^3(Ci2SiS<Z>MOSFET, 
[iSJft^ I 9 ) |5ia^(,» K-7-=&<tt§n?c^ls5*^ 

JfclglSBiJSWMOSFET. 

L/. 

T^. \ 9tCl3$S<C>MOSFET, 
feN040()=image/gif&N0401==/NSAPrrMP/web4... 1 1/17/2004 
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U. 

ii 13 I' S C <^B#|5i2 "i? X M ^ tg tjj -7 -C ?£a 1 4 C 
<!: ?:4*Si<i:T^>|g*^8 KlSi35©MO S F E T. 

5**«2 2 K:ia?8<?>MOS F E T, 

'Mj. < i <>-g|iCC'B#61 , e ^ t f *. .'l^SK I? 1 « 

5 i^^jflsi. 
i<?-"<lHi««rii^s£f ^>&«!){<:, i5i^^|^^S^wmtt:lP^2« 

1$ia<!;T^>M0 S F E T<Z>l-«jim 

h CC' jSJ^^tM 1 f>m Z ?^->.B)8((C(ttT5 6 ifi 
fi^: S£f C i i f * a^:? 2 4 KiaSS©;^? 

ifi. siiai<-r < -fiiiS^sM-? i^' < msm 2 ^'ss© 

ti8JlS:^2 9) |ysahb>9^«rX9^F->yT-5jag 40 
Ai. MO S F E T -b Jl' «?fj6rr -S ;fc>!>(C|!iffi h u > * 

[ 3 0 ) UiaM 0 S F E T -fe .'Ud^ ^tfJy A 



laMOS F ET'fe.'U©«Ti*^ig«(<:Blil2lf2j»SIS©li 
[ ig*^ 3 4 ] psa h U > *©llHcidg $ fifcf>\' 

uia 'r>\> ^mi)'-. sriaisjt, 'Sta^^p tscc fe w -5 mtm 

1 3SSa©|ijia h--M> h-^S«rWr.SC: <!;.$r4$gS4^ 
Bi^ai? 1 !»^©Siga r - < > h *s A-r s c i J: -5 

[13*^3 6 J |iria?=^>U^fS3!>i. B5iaxb*ir=f>>* 

> h ?:«SAf *CiKJ:o'C®.«Sn*C ^4^^S^if 
^>ig^34«:l^^«©■]^f^. 

[18*3^3 7 ] laia^^.Ji'* jg*i. gfjia h u:^ ?-<j>m 

sr 1 aiiSKa©iiga k-->o h &«AT^irK:-7;^ 

iaSi®:^^ 

S«: 4(j(, ^ r 2 > i? ^ iMisE^gg w ^>«:'ic i ^ 6 c 

[ igjfc® 4 0 I Usait 1 i{S@M<?>@o!a K — ' O K7> 

C i i -J- 4 igg^^ 3 8 <<:iaii5i©;^r^ 
[ig5R94 1] l?iahl'>?^-$rJ.y^>i;'T-53aS 
AV M0SFET-b^U*SJBS-r4fc«?>K:|!riahU>*-4 

tciasico-^a, 

SMOS F ET-fe.'l'©«5l?l|ljfi«§tCBtla^2j»«iS©|!j 
S K w<> ^ 5:^A^-SSfi«rH(c:WT*C i=64$aji 

f 4ig3tJS4 1 «:ia$s©:^fi. 
[ii*JS4 3 ) isiatf^^oiitiii^i^*^ Hiiiavx 

J' ?:ii(./r55s)tSn4CiS«fa4 4 1-^3**314 2(013 



http://ww4jpdl.ncipi.goop/tjcontenttms4pdl?NOOOO=21&N0400==nmage/g^ 11/17/2004 



Page 1 of 1 



5 

1512 > *(Z:'JiU5tCliijg *^Og5l3i<-7^ ^ -^i|!|0? 

iri2-^sifitt^5K K u ^jgi^Tii, 

H/>=fSlMOSFET. 
MOSFET. 

0 c m- '<J> K -^«> ^ iafg^Wf ^ C i Srll^if ^ 
Sil*yji4 5 tCl348©MO S F E T, 

7«:t3$X(^MOSFET, 

MOSFET, 

S*5}i[J|4 5 tCia^^MOS F E T. 

5 1 ) 3 iW^lW j3i3 X 1 0 ' ' c in 

- ' © h--.'<> h ^jac^srwr * c t *i*a!iir *gg*^5 

0«^I3)^«>MOSFET. 
MOSFET. 

t<omic^iiLmiiii^uu. 8siiaM0SFEAi^--:^*7 



http://www4.ipdl.ncipi.go.jp/NSAPITMP/web445/20041 1 17235519244937.gif 
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6 

1512^4 isiiSd^eiiia^ 2 pt£5iyfpi2^3 o 

MOSFET. 

64t5:ia«S<?>MOSDET. 

if $!S*3I5 4 tClEljSJCDMO S F E To 

5 4KI2$SC>MOSFET. 

4a^ C i ^jjS*]S,5 4 CCS?)5«>M0 S F E 

T. 

C i ^1*^:^5 4 ccjgjjiS^MO S F E To 
i^ri^giit- ^aiSpj^^s 4 (CIS^ICC'MOS F E T, 

:ig*3i6 1 J msz^^'f-t -m^^-^K m2<Di&i>' k 

4fCia»(?>M0SFET. 

[ ig*^ 6 2 ] mam 2 ^ K - ^-^r fjr 3 nfesi 
iis^i . iif2a^4 mmo>±mm^mc gfs^ j: ^» ligg 

ET, 

30 [igjtoge 3 ] m^Mzoii^i' k -y^* 3 n&ii 

SFET, 

[§g^6 4] frga^<,^&ta$c?^i;S7!»i, ms^-r 

^ihUhCt i:^^tt^itm. 1 <Cl2w<^M0 S F E 
T. 

40 [ 0 0 0 ! ] 

ntc h iWf *SsiX '^^i'^^L'i/MOSFET 



11/17/2004 
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7 

it. r->u^(omiitv^i>m^m< im^ci^isfi 

2 0 tt'T'Vf V K u > sfelg-ijar -S. 

(J FED it. N-xeaf*Vf 

.'US 1 6 (D^tK^MO-limHc P - #r ^ 1 4 

1 0 0 0 4 1 ''<-^i7)inm'rf<'<:^<oM(mmcf(x 

it. Ht r h ©4iKifJs£Sn*, C<i5J: ^ 

f''' < A JtM 0 S F E T © 1 -7C?T2 ^l' 1 0 0 ©SftSl] 

^^fiji^n, i^- hKfkai oeacxi 06Kj:->c-tn 

1 0 4 *>lBl^CA* ) „ h U > - Hi, -ii 
[0005] MOSFETlOOi*. N- 

jusi 1 otci}jj«$nfezs*fcftf'''<'fAi:^b-s, n + 

ti. cnttP + x!>^f J' h^J^l 144>liH^r'«)-5o P 
-;Ji-^-^ SiilS 1 1 6 itN + V'-;^tgJs6 1 1 2 .|5CJ« P + 2 40 
^^i'Vmil 14WCB3g$n*. ^y-;^2> 

http://www4.ipdl.ncipi.go.jp/NSAPITMP/web445/20041 1 1723560 
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[ 0 0 0 7 ] N -xfc*^?4^i.'-f JUS 1 1 O0S^ I 2 0 

i p - ^r 1 16 t<Dm<omm 11 at. 

J: oTTMO S F E T 1 0 OOl^SWEizntm^'Oit 

Mt^o mi^i Hit rii(,iK-vi&^c$tife^t?Ej s 
L/ < k* r r ij 17 h§sig{j i .fciin&c i 4>ib&, < k y 
yi-titmm!^i^i'-ti>^^>)T0Mm^i^tc > K'J^ 

h^BWl 1 lS:IJ«IS*i[l SOJtMOSFET 1 0 0<?>K 
^-^>'«:^fi.^ao 

[ 0 0 0 8 ] MO S F E Ti*N - * + .t-'UMO S F E T 
■C«>^» JE©S)±*S'/- h 1 0 2tciepf]i]§n^i. 

(Of +4 JU^UW^JiRlRl/. V^Mm 1 1 2 iSfg 1 2 

Ti^.um^m-, T K 'J niii 1 1 ! icikui^ r 
y:? Hiiisi 1 itcfrKi*. -m<omvm:fjmJu 

*5->'C«tn*Si=-*i* 0 . CO^l^tWSi 1 2 0 Kfg^ 

<^)«i jiii r u niiis 1 1 1 *M L/-C s ^ -r <■ iz jtn, 
^ctcC— ^ity- n 0 2 ©TiHteisn-c, r l' 

[ 0 0 0 9 ] y- M 0 2t*»^fiHi4T:' r-r/sn 

i>, MOS F E T 1 0 0**N- ^ i'-t.^l'MOS F E Tw 
<OX-. ^/^ H 0 2 ^titW^ flicHi. >; i.' ij 2 > 

A^fli<,>^>n?i^. n 0 2 it. \m\\m 1 0 e 

id J: o-tTMOS F E T 1 0 0O«!i<^>g|l»*»6iiea3n 
^. h 1 0 6 «: J?i^liMO S F B T 1 0 0 C!) 

FETIOO U'fi' ^2''?>^EiC4>g;^S«:^^*. 
MOSFET 1 0 0<^)J:^'Vi.»\*'?-MOSFETC:'yu 
^^-5 >§E{*2 0 0 Vi; ♦) . 6 0 VSSf^t:'* 

[ 0 0 10] h b > *M«'MO S F E l^mi^'i. h<D 

tci- -c (, ' ^itiscC'O i -Pi* . ±ia<7>^; ^> icmm'^uo s 
ccj^oT. laitcsf 7 1/ DM0 .f;^© J: ^ 
tdiinSMOSFETJiOib. m^''-: + > i^lSf«tA4J# 

456416.gif 11/17/2004 
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4Ci(c:<>W^. itg^T. 03(CmrMOSFET3!)«liS U MOSF ETC?*>jStR<>?«&CiCCW*, 

FETlOO-CftO, CC'C{*P+sK!rY=!>5?i?Hi [0 0 16] 

«'-j|/r*s^**,n'SCiKftrS, ^}^^7^.if> 20 [0017] 

ial 06<^f^tmr+-j'yTj!>i#fe4US<wO. >/- SFETli, H->9^<^)4'(<:SJ.'54$ti?<:'/- hi. ^1 

5. 072. 2 6 6^^gaBlg(CgB$S3nri^^. MOS \^m,t^mh. piaF'J^MiWr-.'OH^ 

v«<,»K-7-«:/j3nfcP^t35?r©,'!3i-*. c:n{c<^;^t: 30 ®^«4{cg^i.rit. h-iw>^feg(i. ma rt^ 

Cnt*. ig^3 0 2<DT«hC^#*^«?>%n, cntcj: [0 0 1 8] MOSFET*i'^-«>:i*>t^SS0!>K. 

ii>m.i>. »«sT'c«fl3i/?<:»i^c:)Mos F E T3 0 <if4stg»<^«^wri>, mm^y.^m.^<j>mkt \ 

[0014] laetCTnf ©t*, @5iCJS^ir,'l.cr)Sii£^ IgtSOC-fibO!)^^©^ 1 «SS(J;>-< *>©?fttJ:0 4>fil* 
http://vAvw4.ipdLncipi.go.jp/NSAPITMP/web445/20()41 1 1 723563 1630404.gif 1 1/17/2004 
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[ 0 0 2 0 ] s!*iSir^.^pii«:tH>r«. K y 7 h wm. 

^g^t't^^ 1 ^-^-^ t>?«^J: t) feiSJt^gf 1 Jgi^ 
iScfc04>et'S6f»^*WT«, •f.'l'5fatiM0SFET 

[ 0 0 2 1] h U>?^tc:B§^f *igf(,»?£la^(J5^1*it. 

hglit.@«)^®frjr < . MO S F E T -^r,'^©^}3'C^^ 

§5 ft, MOS F E l<J>t:y^W^t^i><0't:h 
[ 0 0 2 2 ] C ©J: 'J um^^^ -j-C . ±32<J>|^ 2»« 
J!S[«>±#*$IJPr^Ci)a:< . h U^^'tifeWeSIp^: 

^^sp«:^&.^ $ ft . > f *>g3i^>(cirM^ S 
9<z>jpi^jt^f*'c^i^Jift*ci,<>*ft«, -f^^fet 
[0 02 4] CCr-^(,-6ftA:, r-<t;*iet^j . 

9©<^;-^lC^^ftfcM0S FET-SrgSBJT-S^cJlJtC^l^ 40 
^ft Cl'&o Cft6<J!>^^i*. l§lffl±*C©^{CKf 

<>®"C«> -? r . ^<^)M0 S F E T«>^ia]u:i*siif4*i^f 
http://www4.ipdl.ncipi.go.jp/NSAPITMP/web445/20041 1 1723565 
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iS84 1 tCliS^t'Cfi^^^^ft. SiS|g4 ll^iy>'4 6i*^a 
> » h 4 6 MiC J: -J r s - h $ftT(,.^, 
[ 0 0 2 6 ] N K U >PtS4 3 It. C<J?;^P1I^C*>1> 
■Ci*4T>0S,'a^|iil8^^f6o •C-ft4*g^ii4 3S. 

r K y 7 ^ J ^i*4 3D. > =f 4 8©-^i<:Ki*(./ 
ri^* ssftfeS*, »te*i^®^4 3 H R , ao'tf* r 

^U^fJ S4 3LRr'*-?-C. tf>:Pl^>l'»®4 3LRltll 
[0 02 7] ccr-^t^^ftfi,^^ r9^>i,^-jaj ic.^ 

^^i*. I- U ^ V- ^ ji; ,.1- M 0 S F E T CC4d 1< 

[0028] K i» 7 r %mA 3 D acjf^r <?>±s * 

^\tm\tJ.^it^iy^>vmA: 7(D4'(<:s5,?5§ft. xb* 
1 2^' f ,'l'J34 7 \tmiA 3 S<^>±»J^®±K:ie5£$n 
h ^>^48*>xe**«/'*-jHi47©*{C;f;'.^$ 

[0029] fili©;^i6*f«i<:4<5t^t:it. K >; 7 h ^tgjits 

tK<54sfil©^SS ft-S. . > ? 4 8 :?:>^*|f{JC-geM 

(003 0 ] S9Ci:i*M0 S F E T 4 0<}>-^>\>(O^9^<J> 
- h 4 4 <?>tj)3t5jpi fjr 0 . 5 C - 5 C tCS -J ?cl&fa{i-fe 

Ovict; ^ tra 0 ^g|i*egftyttMJ|i?j$:at»c i tcti SU 
988596.gif 11/17/2004 
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t^^mm {ni&m&) ^n^wi. (c 

1 0*^-5X1 0'» cm ' <mi«6x I 0"cni-') 
cc. JSigtA^^igi4 3 HRici-H^TriS:. 3 x i o»^-3 

X 1 0"cir' (mj*3x 1 C'cnr') ecffeT^ 

F »J 7 h ^J3t4 3 D SlCifiSigta^pii 4 3 H R (C*^ 

« h"-M*> h iSjscAK-n-ene x i o' \ 3 x i o " lo 

^lO'^n-enO. SmQ-cm, 1. SmQ-cttii^f 
i>c S*SK^Pt3s4 3HR©K-.'Ohi|J]g[it. ^^lU^f 

[003 31 y-M4i*g^5xi 0"cm.-'(om-< 

i''- Ht^-^iS'CK-^-Sn-So ) hU>9'4 8«5:)Je^ 
i* . iflH^a J; mm. 6 ii m ( S :^c{^ 1 ^ 3 AC «i€> 
) ©^S-C**J , im4 3 H R 4 K y 7 ^ ?|1S4 3 20 

li. iKtiS. 0/«m<?>}l*=&Wf ^» 
[00341 011 Ii9®5 B - 5 BtCfS 

^A:. MOSFET4 0<0tK®<i!>K-V";>r?««g'Cib 

iiiS4 3 sj3;0' r >j r» nm4 z otcfeit-s f-^? 

niC. ^illj4 3HR0Cfc4^^N-Slh"--'«>h^ft<>3 

XI 0"c «!•'©« ST^^jDi, «SJil43HR(*Hl!^ 

^sw; 0 fci5c»fis« vm^ux^^i, P - K?-" < 4 2 
tC4<5t:^^ Kwo ^^4*. imA 3 HR i<^>^^u: 
feW-Sex 1 o»''cin-'jJ'^>, V-^P^4!i®*l^ 

-';^pi?)l4 i<<:4(jw*N-saK-H:x h?^it. -eiD^ 

®«:*jt^&2x 1 0'°cftr'*T:'±^Ut:t*-s>. 010 

tt^ h U>=f 4 8(^=2-+ -SB^«rSt?^4%o-Ct»-S 40 

-7 fcMO S F K T -4 0 omm> K-/'!^ F iftrtr-??^ ^ 
http://www4.ipdl.ncipi.go.jp/NSAPITMP/web445/20041 1 1723572 
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■bfKD'jii^^ic m ^ p - sjf'T'' Y im4 2 <?>^ <' rcc 

\t. ?^^.'l'^?S4 3LRAi*D, cn<*|19fl>^^-C*$ 

J: ^ (i . h' y 7 h i^jg64 3 D o>^m<D^m -m^ 
t^i&^iy!f>^, cn^imicim4 3 h Rp>-$^mt 

^A'^MA 3 LR*-liJl'©4J5^gi5(c:4(5ti^ K 'J ^ hlii^S 
4 3 D<D^®g|l^5!»^p@'Ci:i^^. C<?>C iki:|a9 (C 

[0 03 6] 7^"->V^?@4 3LRit. ^CWi^ ■< ^i^f} 

4 3 L R \t^^^^(mm xih -? f . ^iH 4 3 H R ©A 

4 3 H R i r ;U 4 3 L R i <^^i*^t>-li tCct; olT, 

[0 03 7] lai 3-ia2 2(i*|fe|^{cS-^gfMOSF 
E T C'Slji^'D -fe 0 <>«>r'* 
[0 03 8] HI StC^T^^CC, :?'p-bAlig^l 5 

0 *i ^Blt& $ *3!>^, C (TjW^ 1 5 0 i* 5 0 0 j« ffi<D)l 

ig*i$li3mQ-cinr&-S, ^iCN-J^- 
t^if^S^-fjUBl 5 iaCJtSI2<J!>N-xti'47+f 

1 5 2A^WTStEl 5 0©±fliMii±tcL.?^S5i*^n 

^i<^>N-xf^?+i'+ii.gi 5 mi^rex 

1 O^cm-'OC-j^Jt'Cr-'/Sn, |^2<Z)N-j:.t-^^ + 
t^+^m 1 5 24*. m^sx 1 <:i»» cm-'o?j^fl^ir-K 
-:'*3n&o S7*l/<(*. StSel 5 0i*xb*5?ti'*jL. 

5 1 5 1 SO' 1 & 2 C^>.'55g^^t':fc(,vC J- f • l* 7 * 

[ 0 0 3 9] S'l«'^tefil<<:fct^T:it. 2':><^M,tt^fc3- 

wi^hjSe^i*. £Si^jj:. Sfi|c??Sfig3>>^, «!}3xi0 
" c !ir ' Xib%mi&m ( j?!l;tl*»3 iu m(DS5 ) 
j^S 'Cf^. (Cf6m$ S C i*^ f 5f S . C 0? J: ^ K - 

ro 0-1 0 1 -.tu:. 9 0 o'c«- 1 ) 0 or/nm$inio>fii 

124610.gif 11/17/2004 
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1 0 0 4 2 ] 0 1 5 (csr <i: ^ (d, il-ftis ! 5 4 1*. 

[0043] lai etc^fjj^cc. ^c»T, Kfksi 5 

S 1 5 5 U > =f <^>±#J^M4>^t»tS3i(^>±#l^®± 
tCBt^S-tt^n^o ^^'-H^EfkSl 5 5ij:TCA ( MJ 

<^>**efiass^#>n*o y-hKfka®s;5tij:8o -2 . 

0()0A<^>*5@i$n^, 

[0 04 4] @i 7tc^-r<f:^fc:, 

! 5 6 imW^ fix, h b > ?^7!>«S» it>n^, C<Dya 
h 2 > h*®.?$0'Ct'-SSItl6^iSS-^S. * 'J 

use ij:«'c K-T'sh. mimm o 

*P0C1,1:' f:?''Jri' f>y (predappinq) J ti>C 

ijc ^ t: K- 1> j'As^c $n*. :^i€^«iiKfet»t: 

[0 04 5] 01 SCCSfc^.'^tC, p-i^'/V 157 
It. 37--! 50KeV<JDx;r;l'¥-C5x iO»'cm-' 

1 5 5^ii(./Cj27v$n^i. :'XCC. P-;}<r> 1 57it 
mm^%0>'PX' 1 - 6 ^p^9 0 0^11 0 0 'CX'tm 

[ 0 0 4 6 ] S 1 9 ICmt^."^ tc, igffce 1 5 5 0:>±fl!l 
Si5a:^Ai'Sn-C, V-;^^i|!|l 5 81*4 0^8 OK 
e VCi-toU^^-C^ X ! 0"--l X 1 0<D'»c 
^vS-^l^n*. V-ASitSl 5 81*1 5--6 0^^ia9 0 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a vertical trench type MOSFET, 
which realizes a low ON-resistance, while maintaining high a breakdown 
voltage. 

SOLUTION: A vertical-trench type MOSFET has a gate formed in a 
trench 48. A switching MOSFET 40 has a drain, which has a r 
comparatively high- resistivity region adjacent to the trench 48 and a 
comparatively low-resistivity region provided at a place, where it is part 
from the trench 48. The drain includes also a delta layer having a 
resistivity lower than that of a delta layer in the central region of a cell of 
the MOSFET. By the high-resistivity region, a field strength In the edge 
parts (especially, the comer parts) of the trench 48 Is limited and a gate 
oxide layer is avoided from being impaired. By the delta layer in the 

central part of the cell, the generation of a breakdown voltage is ^ ^ ^ 

generated so as to concentrate on the vicinity of the central part, which is 

apart from the gate oxide layer, of the cell of the MOSFET. When the MOSFET 40 Is at an on-state, an effect 
of lowering the resistivity of the MOSFET 40 Is obtained. 
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